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Abstract: 

PROBLEM TO BE SOLVED: To form an SOI structure without causing cost increase or 
lowering of reliability. 

SOLUTION: A plurality of grooves 4 are made in the surface of a silicon substrate 1 while 
being arranged two-dimensionally and then the silicon substrate 1 is heat treated to deform 
the plurality of grooves 4 into one planar cavity 5. 
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i s*tr z t. z&m t t z^mfrmwL. 

SIS. 

/ (ifflEfc#B£l«±©ME¥Wf*StE<DJ53 + IJ&E£ 
,t£1*»£rsH#«3CE«©¥*f««. 
IC^PI^L. ri^lffiE^PWI^IClfflE^Wffca^fc 

m2 ) . iffiE£ffi±«lfflE#«ttSl£lCrt^£ffifi£P 
(N///m2) tlftSSi:. w=£t (E/0. 05 6 

sp) i/ , 4o>ftfl=*j«frct*t*«<i:-r*aii*j«6fc 
h*#jh8] me^w*** eft •&«*»*. mi&mmm 

[ss*^ 9 ] 13*3! i/<twL8 <zH>-rna> 1 ^icek© 

IWE¥iSfMS«<BiiaE£iH. MEt6»SM*ii«fctfffflEft> 

ys^isi o] mne^iin^jR^ttMos h7>->*x^x- 

maro 1 1 3 mwLv>f*iwzmfsi<DW*R<D-£m& 3 atl 
toizmmmizm¥iLTtiZ>ziz&wmii-r2>3&7£mm 40 

$j}iaiizmi'Ti l tffl~&±izmfflmx'mfii2n. mes 
mte<Dm~-¥-MftizmLTi*fe : ?mzmm2tiT^z>z 
tzwrntTzmumi nztm<D3>k7immmmft, 
im#mi 3] mm&nwvicDiifflitmnmizZTfsi 
c+m XT&zzt&ftWLt-rzmxmi ike*® 3 
#.7tmmmm. 



2 

tix^zzt&ftmt-rzffijRmi 1 tciee© 3#tcji 

#«£-r*»*Hi 1 izsmo) 3 x.7zmmmmi*. 
im&m 1 8 : it Mm 1 1 ice®© 3 #5t/i jsmiitt 

mmmi 9] *i»flcs«t, m$i*mt*m&teiziia.x. 
1 9 \ztm<D*mftgim. 

[smm2 1] rtSBC¥««u©ffiiH**r-rs#»{*:*« 
[«*B2 2] (»e2»*tf-«. -o^ 

2 1 icERro'^WttS&K. 

[»*H2 3] »fll«iS*^tf^#«:«tgT*tjr. AIT 
Efcifl«jfittlfflE##f*:*««:JtaU i&«t*arrfc«> 

[SB*S2 4] ¥W{*:S«03EBiK:«ft<B3Bl©hU> 

©fl 1 © hl/>f5: 1 ^©¥&^©!£Jffl»;:^>L-5I*S£ 
[§SjRJS2 5] ftftE¥<fi^©^S:»J5!cLfcm, lfflE¥ 

MM2 4 tzE*»*ii»tt:*«©«jfi^ft. 
[8§3}<IS2 6] fffiE¥ffiWar£P£ffiJ/£Lfci£. 
tCj; 0 IWE¥t6«ro^jH«)F«9Bi{-»fl:R«:»ja-r* C t 

zftmt-r zm#tm2 4 iz^m<o^m^&m<omm^ 

<t\z£ K> fl»E¥«ttfl>5Sffl<OrtBilcKfKBi*»l«-r* - 
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Stiles £>F*1 gB5rffii^BiT-ilS?)iit;Xe £ £#tf d t £ 

g^RtLti&tC. D<4 RtfcSJ;? IC, m^WC 

[M^iS3 0] nfJfBSI 1 co h U>5Pco7X^ Hl£# 
2. 5«XT£&;i<i£#itit£T£Sit#>S2 4&C>L2 
8 wti-rni ^t;:fE*£<o#^gffico§3iS#?£. 

t : £^M<h-r-2)l»3}<rg2 4ft;HL3 oco^-fn^l^ir 
fEiSco^SI&StKcogei^te,. 

[««>tc«3 2] ^jgttStfccO £® IC 77.19 bittf 5 JK 
±fflit©ll co hU>?-&£Zfi7X'<-? bltf)<4UT 
©JSSCCDS4<DHU>^S:^)j)t-r-5Xet. 

com i co SL->^£ l oco^Ptc^x.. ^^Riiie^^co 
I4©hi/>f5iii«st, cne>c7Dm4coh^>?*5 

SS^^Stcf -5 Xfi £ £^tr C t -5 

mmwfnw, i co hi/>f?: i -Dco^mizgix.zTMt. 

mttmfc&WzW,2<DmM® : £:ML. mJfE:£?|s]cof*j;$ 
cOE^j^^x-SCttiCioT. mrf2#jg^StK75*#?£-r 
-5#lfflMcojE^ iSflfE^co |*| SB coffin t co££/h$ < 
T5Xg£££tyc££#m<hT3^ttS1&co£a£,>7 

[li*iB3 4 ] mjf2§§ 1 co^«aa^iriig • MlITT'fT 
Cv BfilBm 2 co#*5!lfl?:{g;ta • USSTT-ff 5 C <h £tr$t 
<h-f-5>i§*JJ}3 3(Cte«C0#^SISc0^iffiA^ o 

[S«5jcIM 3 5 ] mtW, 1 CO^MUS: 110 0 "C^XCOft 

raTTff ozt^nmt^r^mMm3 3i-teisco#^» 
[§it*ja3 6] natem 2 coasts. *^2ga^i o o 
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im*m3 7] m$zn2<n&Mmt. ^jew±co^>e' 

TTff 5C«h^!f#m<i:T^IS^JR3 3lCiEi£co*3?ttg 

mxm 3 8 ] mzm i co^siwsam 2 cosfc&fi^ 
mmT®T~$>z>z\t*¥fmt-fz>m*m3 3 tcte^co^ 

3 9 ) ^af&Sfcco^ffiicJI&coil 1 CO h W> 
com 1 co hl/>f« 1 ^co^ffittco^^lc^A^xe 

t. 

XSi:. 

!*&{fcr£{iJ: OSuie^cortSlc. flfiI5^co±cOBftSH 

[IS#J£i4 0] #^S«co^B(cm»comicohU'> 

m2C0#^7C^^^trmi co#a§Wjg£. mJfE«&co 
m 1 CO h U >^S:^trfluHB¥W*StRcoaSlC^B£-r^ 

mIsB¥^Sfii(cmicogiaiiI^SS-r-i:tcJ;oT, W 
iEfSScogl 1 co h 1/ 1 -^cO^ffitKco^Ptc:^*-^ 

xigt. 

mIse^^^Sft<(cm2coi!i«as«:SSt'Ct(cJ;-3T. mJ 
IB'^pcortStC. ntjjE£P<OXcOinJgE¥^*g<£rtf::3l 
■p?6 0).t^<£^^$-t±-5>fc«6co. flniBmi*iJ;^m2C0 

ts Z t &&Wl£-? -5 # j§«:S«coi3ia^7f± 
CSS^JS 4 1 ] 4^f*Sftcco2lnStcSgfcco?fl 1 co h V > 
^£Jg/£T-5XfS<i. 

com i co vv^^^n?nmk<nmm'£.m\z%:xz> 

'ma. 

C«i*IS4 2 ] fltlie^fl^ 1 1 0 CCiWJiCOigifiT. 
*^ig]g75U 0 0%coi^)ETcO3?fflm*"Cffe>Ci<£-^ 

mt-?z>m-xm4 i tci2Kco3*^sstsii^cosjis* 

co hU>f$: 1 ^co¥&Wco':£fi|s]lc^;L5X*S<h. 
RiIgB¥i|i^S^?rX-y^>yU. fl9IB'^?lil±comf2*i|t 
ttSffico-SBSril^tofCSSLT. X®. (R'I®^«t c>')S® 
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tr 2 4 *fctt 2 8 KK«<B###£«0)fiii 

[0 0 0 1] 

[«w©«-r«tt*»*3 *5E9itt. so i ahs io 

[0 0 0 2] 

[fie^CDa^j] ifi*^ DRAM^tff/HXC^li 

SIS) co^^Otw, SOI (Silicon On Insulator) S 
[0 0 0 3] SO I »«tt«»««±lC->U n>Stt# 20 

IMOX (Separation by IMplanted OXygen) ffi, EL 
TRAN (Epitaxial LayerTRANsfer) fet&Etflfa*. 

[0 0 0 4] LfrLtetfb* «»SO I mm<DBf&-Jj 
attJ^h»^5&». DRAM»OS4ffi«ff/\' 

/Co 

[0 0 0 5] 

[0 0 0 6] *«91tt. ±EWS#ILTftSnfct, 
rot, frofWc^lWH 3Xh(0±^, (i^ttco 
f£T£{3rt^C^/&T#<5SO I Wia^IyllliroxiS^:^" 

[0 0 0 7 ] 

[0 0 0 8 ] ±EBW*jtfS-r^>fc*tC, #5E9JII«S 
**f{*Stett, ¥*#S«+^¥«t*«)ffliH (ESS: Ent 
y Space Silicon) ;6nKttSftT^*;i<fc£#»£T 
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roSO I lat^SSON (Silicon ON Nothing) 4ft 
[0 0 0 9] CCT% ¥#»StEO)««±(*:nafHS:» 

[0 0 10] *»M!C«Sfl&(0¥*»S«tt. ¥ 

[0 0 11] *KM^«S*«(*:a«(Z)»iB*«£«- * 
«#Sffi<B^ffifC«8ta>8l 1 ro h U >f*»!STSIS 
t, »E*»**tElc»ffla**TCi:^«toT, mite 
*M&CDg| 1 (7) h U>^£ 1 *D(D¥tiHK<DQffllzmz.Z>T 

[0 0 12] **Wlc«*«©****S«)Bia 

J&fiTr* title, ffiK*l<0HU>^«fcOfcMnffi** 

iz&Mm&m-rctizjz-DT* mtzm%i<D&i<Dhu> 
[0013] ^ne»<o¥w»*sa)Bia*tt(off*Li^ 

[0 0 14] (1) ¥ffi«cOffiM€:«/aLfc*. 

w*«*RTa«>atrxs t * 2 e tc^-r^o 

[0015] (2) 3pfti«a>3S£iHt»)«L&*- ttttft 

!&Rjc(Ei;T±e (i) (Bxesfr?. 

[0 0 16] (3) »l<Z)hU>^<O»fi(0lWHI*:D, 

SB 1 CO h U>5 L $rfiE9iJ^GET^)- 
[0 0 17] (4) *«*Sfi(i:lTy>j3>SKSffl 

[0 0 18] (5) ±82 (4) iZ^^T. METROS 

i 02 fimKznz&mm.T'Qm&mf&^zrzftvmm 

[0 0 19] (6) ±K (4) IZ&^T* «EET^O* 

[0 0 2 0] (7) ±8B (4) le*3HT. ffiWOl 
0 0 0<CJ^± 1 2 0 0t«TtSi$:Mt^^^ 

[0 0 2 1 ] *»9J<7)tt#«fS<0*»ft:*tttT*ntf. 
*«^<^*»»««(7)BiiS*a:tcJ:0, nxh(7)±» J ^ 
«MflEa>«ET6ffl^t , *;SO I £|5!<BO«fig€:#T*tt 
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[0 0 2 2] 3* N(D±#*reitT#SSElJte, 
S«K*j5fcUfc*ft<0 h U>^£»ffl«K:<fcoT 1 o© 
a£HJCje*^t^5 S/>y;U^^n-feXtCct:0. SOI 

[0 0 2 3] ±EOJ:3^J»fflJlJrJ:*affi-7-f 

[0 0 2 4] CICD^ffiTH «ft©M/>f$» 

SLfcilWtfSOIiiitWfc*, ffiS<D8S«<a*S 

WSt $ nSfig«C7)^S: S O I SliS C i 

CD@ftgfci^<ft£ e 

[0 0 2 5] «*tt<0«T*86±T#*afttt, ±IB« 
<K<0*ffix*;i/^— £ffi/HiT5 J: 3 Id* i;£¥*f*w 

[0 0 2 6 ] *»»Oj:Bft&tfl:f©ffia)l«i:»« 

7W;:ft£T&55o 
[0 0 2 7 ] 

[0028] (mi (D-Mffimm m 1 #fS9j<&fB i 

^j5fiJKffi«l«^¥ffi«O^JH (ESS : Empty Spacei 
n Silicon) ^T5y'j3>Si, -Tft;b5*e«<0S 
OlStSi^A^SON (Silicon On Nothing) X«co 

[0 0 2 9 ] ST. 0 1 (a) ^-?<ko\z. ¥*SSC0'> 
U3>Sffil±tcvx^tt2^^^L, ^c£±(c:7*h 

»THWr*. ■ 
[0 0 3 0] (b) iC^Tcfc^l;:. 7thl/y 

[0 0 3 1 ] 1 (c ) d^-fct^C. 7* h US/' 

X^d:lTlMX7^>^JA(i'R I Ei:±0'>'Ja 

© h U >5f 4 £ 2 *7cW«cBW»«"r*. 
[0 0 3 2] ^Ct, H/>f4WittO. 2 p.m. 



HS) 1*0. Sun\T*$>Z>. hl/>f4(DK7-)H:^ 

[0 0 3 3] *JC-7X^»2***Lfc«, M/ET (* 

i O2 £S5ct-£3SHS* MAlil 1 0 Ot^ 10 To 
r r CD 1 0 0 %*3RI?Ha*JCTia?flTx— ;P€:ff 5 C 
chtlckO, 01 (d) ^itil (e) (i^-TJ:^^, 

ffi«5*«»J«Stl*. CCTtl j»«UIiB«£l 1 0 0 
[0 0 3 4] Z.(DBik$£{tlZ, v»Jn>Stttl £>^S<D 

\ZVZ£olZ±C2>zsVZ2><Dmffi^'( {/U — zsa >\Z 
[0 0 3 5] ::■(:, ¥ffi«co?Sffl^^dE$ns^S^ 

^Jfi»J8<Ocfc5tchU>5 1 4<Z)«H(O|HHI^0. 8 um 

cd*-&{c(4, 01 (e) (c^u^ct^tc. -^n-encoh 
u>T4<Dj&izT&fo2nz&mm±tf-m\:\sT* * 

30 (z, tt-etHD hU>?-4\Z&^TnW<D'£M6&mj& 

[0 0 3 6 ] NU>^4(7)U'l'T r y H:^^T¥BHS 
ffl^TS £tCI?¥JfflfZltt9rr*. 0311 M/>f40l/ 

-rro h(Dt5izte^nfr*Bj&zn%¥foW<D&m s <n 

W-ffimh^LTfoZ. & h!/>f 4^)l/<7^ hCO^Fffi 
#T@i0te0 1 (c) (DiSiCffi^L, & 
¥«ttco£ffi5(D¥g50CDW-W* KB'BttHl (e) 

40 [0 0 3 7 J BUC*5t>T. DtZhl/y^ 4 (Dffim. R(i 

^•tttllM«10 0/zmiSTft5. ffiJH5 

[0 0 3 8 ] ^jjfb^CctnH D>4. 5R 

h [/>^<DTM\zTmK<D'£mmm2nz<D&T'fo 

50 OTS^CtWofc. ft*, 4R^DS4. 5RC0 
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[0 0 3 9] Lfc*«^T. 1§13[C^L£:§ f-U>^cDU 
MC43l>T. D<4Rt»^"r^Ct{Cct0, & 

[0040] -r&*>%, **«»»«c«tntf. 

afl5*«fltLfc^iiB«©*«w. D<4 R£$5fc-f 
i:hl/>f 4^l/<70hLT^<C<i:T, -t-CBUMKT 

[0 0 4 1 ] cnti, ^xA®f^O3rMC0^^^^:S 

MSfA^ifSO I Sffi^/U >y h**£i"* 
T^^o LtJd^T, ai&S«T»4SOlSK*ffl 

ivrt, s o i ik© / 'j 7 h s*at s - t* 5 t# 

[0 0 4 2 ] L^t>, SIMOX^ELTRANI^S 
[0 0 4 3] COJ;5a:¥tEtta)a!«*»W«W#4:U 

xtt. wx.«0 4tc^-r e fc'9jc, jsatt, 

M^^n^), DRAM/LOG I Crg«<7)LOG I CSB 
[0 0 4 4] &*5, RIEICJ: 0 M$L<V hU>^4 

5 1 4CQrt®(Ci?$ 1 0 nma«<Z)«lfcfblK**aUfc 

[o o 4 5] *^sg^si-e«, hU>^4CD^a 

[0 0 4 6] $fc. -7X^«2^l^*ii:-riCl?ft«!lffi^ff 

fcSLft^TttfflSSftoTfc, f^gCMP (Chemic 
al Mechanical Polishing) T.S^iiflUT^C^tlcfco 



10 

[0 0 4 7] ¥KttO)ffi«±©Ifi8Bli, ^co 

[0 0 4 8] mtt. ¥M(0$ffl*DRAM/LOG 

io i cgt^LOG i cwzmm-r2>z.t&^7Lz>£* d 

RAMKLOG I CSBtW«S?.fiB»fcaSS^i;^^ 
&*:**LTH3. -T&fr^. *K9JSrjgfflUfcDRA 
M/LOGlCgiTfe^^gM, D RAMS5<hL O 

g i cmtvmRWftiz&mtf&zfr&frT-fczftfr 

[0 0 4 9] ±IE^ti, R= 0. 2 urn. D=0. 8 
wm^^Cti, 0. l/imKTtSS, CCOgJgooS 

20 [0 0 5 0] aS(Z)»»«:««-rSft«eWtt*-ffi^O^ 

[0 0 5 1 ] ±SELfcJ:5H. **gfficoaMT*ntf 

C M P (Cct 0 Wfi LTaffiiSr^PSftmtf fiV^. 
[0 0 5 2 ] T'feETTS^fc'ttfflOTfrfStt&JZtt, 
#J x. «¥• ffitt (D tSM <D MtiMtsi & v x ^ m a HMMfcR-c 

[0 0 5 3] ttTLfc»*f»»%±*f*«d»C 

[0054] s«a- fi«fPao)}»fflaJc«koTTtR 

[0 0 5 5] £t±a^fc«t5«w, **JK«!8m:ntf. 
50 >^^r 1 ^<D¥&i£<D'£m\Z&^Zt^O>'>7)\'fr-D 
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[0 0 5 6] 5p««0)^«©ffi«i3«ktK*#* 
[0 0 5 7 ] fc*3, **«»«STtt. S/U3>*«*iC 

[0058] (as 2 <D$zmmm m s -a 7 *35«b 

0)»2 0!)*1IS»»JC«SMOS h^>v f x^<z)SiiS*"te 

[0 0 5 9] y'jn>SS4 ] l:¥fi : K 

[0 0 6 0] SI*. HI (a) -HI (e) fC^bfc^ 
l<0*Jfi»»i:|S|«<0*tt«cJ:t), 0 5 (a) tc^Tcfc 

[0 0 6 1 ] *{CHI5 (b) \Zm~r&olZ. y'J3>i 
[0 0 6 2 ] CCX\ 7^M/y'Xh/^->9(l 

[0 0 6 3] &ICH5 (c) ic^-f cfc -5 7t M/y 

(i R I E tC i 0 is U ^ >SSffcR 8 . ->'J3 >*ftlH 7 £ 

So 

[0 0 6 4] ^tCH5 (d) iZ^T^-OlZ. V^YV-J 

8, vU3>Kfl:R7£^X£lCLTS'U:3>S1Sl£ 40 
S^ttXy^vyflJAtfR I Eiz^O /^?-zz>?L. 
W-fcVt<D'£M 5 h U >^ 1 0*»«n. 

[0 0 6 5] ^(CIE! 6 (e) tC^T J: 5 tC. g&Kffcldcfc 
0^tR«<7)^5c^rt®{w'>U3>^S?fk;S5?l lSrfl£fiE 
"T£. ^tcfsl (e) tC^Tcfc^tC, 5ptEtt<7)^}H5 43ct 

;c»u>5Fi oortfflSffifc&tfcfc?!;:. y'J3>i<t 

0(7)^»(D^S^->U3>KftggS:CMP{IcfcO 
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[0 0 6 6] ^JdH 6(f) IC^Tcfc e> tC. ^T^gi 
(ST I) «Sn^7^M/yXh/^->l 

8, '>'j3>»ftR76a*ttIyf >^«ABR I E 
ICcfc 01*/^- x>yu y* h\sz/7, hrt9 — > 1 
3 <7)/\°*- v U □ >^ffcH* 8 , ->'J3 >g£ft:l£ 7 IC 

[0 0 6 7 ] ^CJCgl6 (g) iZ^JzoiZ. 7*b iszs 

R8, vUn>BtffcR7£VX£U:LTv , J:3>a*£l 
£R;&ttx^>y«AtfR I Ei:J:0/^«->^L 

[0 0 6 8]*iC^I6 (h) IZ^T&HZ. SiKfttCfc 
O^^gth 1 4©«flmC5/U 3>»«fbRl 5 

ftHMELfc*. ^^>SShU>^l 4rti:->'J3>Rft 
R l 6£ittf>&^fSU a^¥fii:t^)« 

[0 0 6 9] Si^#«fhU>?- 1 4(DI«6^H. #J*- 
«Sf»HthU>f 1 4(Dftgft£^iKT^cfc?lCv'J 3 
>&ftRl 6 ££@tcC VDtCcfc DJfc«L&SL %^ 
ihl/>f i 4<D^3B<7)^FS/c^> , Jn>^{t:^i 6£C 

M P iCct 0 l*5fe-r C ch IC cfc r> TfT 5 . 

[0 0 7 0] fcizm 7 ( i ) H^Tcfc 5 tC, > 'J =1 >^ 
<fcR8, y'J3>Ml7»£t^. y'J3>SftI 
8«»U«iH3 PO4 -> »J n >ffiftlK 7 H^KJSift 

[0 0 7 1 ] ^C0 7 ( j ) tC^T cfc O \Z, is U =1 >s 

zmfc-rz. ±is»»<t«, 90 or. ^^<h 

hc i chc7)?g^tfx^Bfi^:4 3 "Cff-9o y— h 

[0 0 7 21 *i:B7 (k) n^T<fc^tc, Sfii^iiin 
1 8 £ff2/#T£p 

[0 0 7 3 ] »*ttR(tLTIl ^Jitf^y'Jny 

[0 0 7 4] ^IS H 1,y U 3 >K^ffl t^c^^C^H B u 
->'J3>y-K ^l£^v 1 Jn>^ch^Kv I J-ti-r HR 
t<Z)«PR*fflt>fc«&«ctt3R , Jtt-f Ky-h, *II55 

tJ^^($^^Viy>y- hSSfflt^tfi^ (A. Yagis 
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hi ta et al. IEDM1998 p. 785) . 
[0 0 7 5] *l:@7 (k) iC^-rcfc-Stcy— 1 
5 ^"77 >7 City U n >S1S 1 \Z^Wfo< t>$:aA 

Lfci£, ±E^*E«-r*>«r»ttfl:"r*fc*«>7-— ;w 

19, 2 0S««tS. 

[0 0 7 6] mmz. 07(1) 

t&ffi (flMHBL) JCJ:0^-h«ffi«S»K2 1 
[0 0 7 7 ] fc*5, 17 (k) (DIfi©7^-^6S» 

u 07 (i) (Dxa^m-^-r^ic^-f *><^stt 

ftS: * £#Tfr o T t> & 
[0 0 7 8] £<E>tC, ***»BTtt. hU>^10i3 

T. •> U 3 >BffcR 7 ' . y'J3>SfkR8, y'J^> 

[0 0 7 9] ±gt»iT'Pi]bfcMOS h7>vX 
WAtfDRAM/LOG I Cgi<?)LOG I C £ 

log i cm«TtiiffijStt, MSfMt'so i 

CD* U «y h*SE5T#*. 
[0 0 8 0] ::tv LOG I cjs«<dmos h^>v 
^^^Hifi^n-tXtt, DRAMW©MOSh7>y 

[0 0 8 1 ] Lfc**^T. S*(ODRAM/LOG I C 

OG I CMfeJcTteiSMtt, (£rfiSm^J^:£SO I <D* U 
>y hS$STS§DRAM/LOG I Cig*S£«&l::^ 

[0082] (» 3 (n-msmm asu «^^3 

[0 0 8 3 ] if, 08 (a) (C^T^i^ 01 
(a) -0 1 (e) fc*Lfc*l^f8Sfi««tra«^)* 

[0 0 8 4 ] *Ci8 (b) \Z^tX.O\Z. ^m\i\Z^ 
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9 o ot, mmt.w<z i t<7>s^x»H«;+Tff 5. 

vU3>J»K{blK2 2H ttlSlCfc^T. 06 (g) 

[0 0 8 5 ] ^{C0 8 (c) (C^Tct-St^ y'J3>I 
fillCy'Ja >3»K{fcBl 2 4^LTy'J3 >^{tSSi 
2 5tMUA <-<B±IC*^#Hi (ST I) 
10 hUyX h/^ — >2 6 ZMtiL'tZo 

[0 0 8 6] *&\zm 8 (d) IC^Tcfc^H, 7^-hl/y 

5, vUn>j»KffclR2 4SS*ttXyf>5 r «A«R 
I EtCcfcOJS*/^^ — x>^/L, 7^ hl/yXh/^- 
>2 6£>/1^ — >S:v , Jn>Sffclffi2 5. y'J^/M 
ft 855 2 4 KiE^-r^o 
[0 0 8 7 ] ^tC?* hl/yX h/^->2 1 £*J8tL 
!S2(7)^S£^ffiT^Lfc0 6 (f) «P$(£>X*i<h 
[eJiWIg^it, [H9{C^:-rLDD«iacOMOS 

[0 0 8 8] *^ffi^ffiTfcm2 0)^llB»fi8tH#<cSft 

[oo8 9] m4<Dmmmm) bioh *3Mii<D» 

[0 0 9 0] £T * 010 ( a ) tz^-T cJ: o tc> > 'J n 
>StSl±(C^X^7«2, 7^M/yXM^->2 7 

[0 0 9 1 ] dCT, 7^M/yXh/^->2 7^, 
m 1 (O^ffiMtfeCDm 1 (a) ^)7^M/yXh/^"> 
3 <fc MftOhU>?-4«c»lKUfc^^ — > 

(BBPgB) cof&tc. -^(7)/^ — >03ifi{£fw, r^PB(7)ffi 

(MP SB) S#Lt^SCtT«S. 

[0 0 9 2] *C7?f hl/yXh/^->2 7£VX^7 

2^/^-x>yi, 7* hl/y'Xh/^->2 7fl)^ 
40 ^->^-7XyM2(:g^L. f(Di7t hl/yXh/^ 
^->2 7£»ftl/T*l«T*. 
[0 0 9 3] #{C0 10(b) tC^-TcfcOfC, 7X^1 
2£^X^<hLTS#ttX*y^>y#J;U£R I ElC<fc9 
f>U n >l^/^-^>^l/T, y'Ja>Sffi«)$jS 
(CffiStf) hl/>f4M^:tlbW h ly>f L 4 0Di&f£lC 

[0 0 9 4] ^{10 10(c) ^^-fcte>(C, TXytt 
2t»«Lfc». JtET«)#*fttt»HSl. 1 1 

50 0 0t, 1 0 T o r r (7) 1 0 0 ^TKr^il+CTiSfi 
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So 

[0 0 9 5] CCTte* *ft(Z)Mx>^4ICMLTtt- 
>^4C0SSBT^<7)^P^ff^$n, ^tCD'&WihLT 

[0 0 9 61 0121:, VVy^ACDU^TOh^^ZS 

0 1 2<7);£fflij<2¥E0 (hl/>?l/^7Ch) te03<7} 

[0 0 9 7 ] CCT. *fftH/>f2 8ll JWTT^ 

£Jto«ntfft^fc#, Hi 2 JC^LfcfiglcK^ns 
fe(?[)Ttt6<, KU>^4<Di£»T**ltfffi*T 
£>So fit, ^#&hl/>5 : 2 8<0»iif»ttt>e*T? 

£>So 

[0 0 9 8] ^fCS 10 (d) (C^-Tct^ir, ' 
^5t^-r^J:^{C, 2/'j3>MsRl 2«r±ffi«C*tt-r 

So 

[0 0 9 9] *tCH 11 ( e ) tl^Tct 5 IC, '^P 5 ' 
[0100] ^icH 11(f) tC*rt £ ? IC, y'J^y 

^ibiM2 9, 5/un>afKR3 o, mmmhi-^ 

(ST I) 6i«nfcftfl)7* h/^-> 3 

1 **ffi±^)H*«flET*. 

[0101] 11 (g) f^Tefc^fC, 7 * h \s 

0, •>U3>KftR2 9*a*ttXyf>J r «AtfR I 

3 1 <7V1* — >£~>>J =i >3MfcR3 0 . y'JJ/l6« « 

2 9C^t^)o 

[0 10 2] *l:7^hl/yX h/t*->3 1 Sr^ftl, 

tm«u&«. *2 0)igjfi»a8T^ufcBi6 (f) «p* 

MOS h7>y7^^ffit^)o 

[0103] (» 5 (D^mmm) ^mmmx^t, m 1 
s e ±»L&¥Ktta>a«*#'r*s/U3>»ts (so 
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1 4 #88) . 

[0 10 4] ±EgSH. Sffl5±0)y»ja>ifil± 
LTE^*>3-h^^t--^>l?cr)P^2g^^So £b 

[0105] z.<Dm<v&m$:mm~rz>j>mt lt\z. m 

S^O^ffiT&So l^U If^ftfe<0*ffi*)a** 

£3o 

[0 10 6] -t^T, ^5$:MI/J:^ 

.fcSlcRM-Sftfc hU>f^WMlti3< C£T\ 

[0 10 7] ETF\ hi 5«r#sgu>i^e>±iBescSS?i5 
ir^fc son mfa<nmi&^&\zr>\,^mj\-? So r 

[0108] ^T. 015 ( a ) {I^-Tct -5 «w, fg 1 CO 
*JS*«8<hHfi»C. y'J3>S«l±f:TXytt2, -7 
* hl/yX H/\*^->3£fl£/i£U 7thl/yXhA^ 
->3^VX^tLT7.X^M2^X7f>yi, VX 
£7tt2ic:7* hl/y'X N/^ — >3<7)/t^->Sr<E^t" 

So 

[0 10 9] ;£H0 15 (b) tC^Kf J;?lc. 7thU 
yX h/\'^->3 **|*Lfcf£, 7X^tt2^TX^<!: 

4' *E5>JMT5 0 ::t, hU>f4, 4' 

So 

[0 110] ^(10 15 (c) tc^-Tcfc^lc, y'J3> 

Kft^ 2 *»ft***i8f«Hck o m^r So 

[Olll] ^ICC^HW^'J n>S&l ^i1tc^3? 

tfc l ©SBx*M-tfi/M:ftSct -5 Jc. -> 'J 3 >o 
rfiv<yi/-ya >7^£i;So. 

[0 112] -?-(7)*5*, hU>f4^«Snfc»«0) 
»«I1H15 (d) . 015 (e) (C^Tcfc^JC^ffc: 
U •> U a >S(S l ffi:M0?SiB 5 WfiESns, c 
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(a) <7>XSfif<tH:^T(£<&S. 
[0 113] hl/>f 4* *WSfttliW©» 

ttBBl 5 (d) , 015 (e) tc*"f cfc^lC^ffcU 

014 (b) \z^Ltz£? u&m&mfr-tiz. 
[0114] eat, -tn-enoxeicoi^TflfWJzBiw >° 
[0115] £-r> »M/>fMi:*fL,tf bn 

SffiiH0D»tt*5cfctffl»fCOliT, Ell 643<fctfEll 7 

tf<Z)£P<D^gRs til ■ 8 8Rr, ±Ttf>l^r)^?2 
00^«CD^^c7)P^PiA(i8. 8 9 Rr 
[0 116] Lfc^oT, 0 1 7 H^T^^tC, SJJW0> 

[0117] ^issl rauftfr^iftjaa. WAtf. * 

SilSB^*, 1 100t:, lOTorr, lOminC 
MIT, um0)»^i:H hi/>^mit 

01 7lZtt#7yfr$MMl*>tl2>&m<nm 
gCch-lfebT^O, 01 7 «m>Tffi«<BHR*HJrr' 30 

[0 118] frlzMf&'rz hl/>^CD7X^^ hit, 
g^^^Ti£^<^o bU>^4te, 5 $:5ffi 1 F*SF 

hl/>f4 PI±<Z)MPBD tt hl/>f 4 CD^S R IC» 
IT, D<4R<k^:*J:'5^K«-r*i6J«^**. 
[0 119] — hU>^4' ti, ffi«5*»fS"TS 40 

>^4 f (T>T7s^ hJt£3«T£T£#Srt*&£o £ 

6 = aPa4 /E t 3 

mil, y'Ja><08&, E=0. 13 (N/am 
2) atiESStSiS (=b/a) (Ccfc^T^t} 

2 0«&C(1 0. 0 2 8 4T&9, ESS^EMT 50 
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n^)o &\?L\i* *S0. 2um, S$2um^KU>>" 

4 ( *r<D&m&mnLmmmtzo 1. 6i </u 

m2) (hUT^JfcLfcl&tCte, S?H5Sr»li)cLfcSOS 
MteO. 1 2 amt^ot C<B«^ WAH ¥S 
0. 5//m, 2 umO FU>f4 1 ^CD^Jg^ 

o. 7 6<i (/um2> tUT^-rntfai^ttc^ 
[0120] j^±a>^Accte>(c, ***»tt»cj:ntf. 

[0 12 1] (»6<B2SJg«MB) **»ra»Ttt, mi 

»rt*ffi»c*^T, *sa©EssfcMn*&. ¥ 

mkCDE S S^tlTl^^t^P»»^^o 

[0 1 2 2] mffcWfCte, E S Sd^2 0 /zmt/ha^ 
ig-frte, 018 (a) tC^-T^lC, ^Pfitfc^ESStt 
^^n&t>*f. es sm&i 8 0 wmt^t^iS&i: 
018 (b) &£&*:<Dtt:*im'V&2>m 1 8 (c) 
iC^Tcfc^tl, ?«WESS^nTL^9o Jtt 

«bffljij±. i oo%*rsit*T^i loot, io 

To r r , 1 0m i n^MliiLt. 
[0 12 3] *»91#*0«i*W5tJC«fcn«, BITICB 
KtS«fc^i:, oWci:i^ Xcoe S S 

Sfc^^SftfflJl^X^-rsCl^tCcfcO, ESS1§£;*;£ 
< LTt>, ESS^om^^i:Tt^:<h^b 
frizu^rz. 

[0 12 4] S-TIMJJIC. ESS«ifi<0»«*fHIUfc 
«*KO^TSi9rrs. 0 1 9{3±!SSt»tCffl^fcES 
S«ifi<O^T^U*iSt\ ESSKa (um) , ESS 
#?T^£b (um) . E S S±CD~>'J a >J»(7)JPS€: t 

(urn) iT^o C^, yUa>i<D^(5 (/im) 
tiit (1) tCTK^n^ 0 

[0 12 5] 

- (1) 

b/a = 1 (Dm&lZlZ. 0. 0 138T4Abn^ 
T<75fhJ(-C«. b/a ^ 2 C7)^^^^^T^"To 

[0 12 6] S-T, ->U3>«»CA^*«rmiLT- S 
fi : fe*x.T*>c. t = 1 um, a = 180/im(DESS 
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5. 2X10*6 ( M m) £}mtZ'\^<. JS«TS*8 « 
Ta=lmmtLta*Lfct^5, 6=5X10 

-3 (Mm) t*&m<DEssmm(D^izb* gsiict 

[0 12 7] *C, E S Sftffl(D!££j<t*%<DE.'S)£<D 
dttt, (1- 0 13X10-7 W/u 

m2 ) ) ©i^a^a^i t^&s. 
[0128] tct, &mm\wv>t%& t.nmz, t = 

Um, a=18 0Mm^ESSCWl/T, ^gUE^rffi 
IC«fc*«*S«#bfc. 6 = 23. 2/im<h 

ESS*«»l/t)-KS*T.TLS5CtW-3 
fe 9 ^nC^LT, a = 2 0 //miE S S«H£r'h£ < L 

1 8lC;SLfc»*£&<— fiUT*30, j£ (1) 

T^nsiaa!T€r-5-s--f xsirtsE s s sKtt-r* 

[0 1 2 9] *K15S (1) £«lr>T*IRK:£©e*a>*: 
*Sa>ESS*«*SHItt^ttI|CbT*/t. H2 0tC, 

T\ -Jls- b<m (ESS*!) \ZH\sTi£<DSBZ#tSfr9t 

[0130] 02 0^6. ->'J 3 >m<Dm^ t7)Uum 

ES Stl£:2 0 umtLfzmSlZh. * 30 
D=4. 2X1 0-5e x p (- 0. 
k«^^^V>^gc, Ttt«»*flE (K) T&£o 5t 
(2) \z&0* 2 0 0ti:i3tt5*i(?)«Sli6 0& 
TUmi:lSt)bn5o Lfc*4T, 2 0 0<C£:{£tM 

t ite s sftZK&iEjj&m&mznim? 

^Tff^CchT, E S Sl^SBOEE^^iamaPfCOEE^i: 

[0 13 5] Sit* a««#<OffiBJ (PV = nRT) «t 40 

t, »20)»«a+^*it*P*llilSTEE**«tt<tt-3 

5Ct**aSLl». MAH »2<7)SS«lJEla>iia*6 0 
OtilM^CH 6 0 0rT<7).tta&H0)E*£: 3M 

[0 13 6] &±m^rz<t: ?\ZES Srt»0>ffi*£SB2 

(Dmmmz^Qmmr&z.t-e. EssrtSB©j£*£*; 

«<7)ffi*tOJEAS«CJ:Sfflfa*««*&ttS!t<i"-i: 
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ICttLT, "> ! J =3 >H^J?£ t ^0. Umtil^8& 
\Z\Z. ESS(SAU0Mm(Di&n0. l/zmJWJi&i 
^LJ^CiW^ ESSOJPSttv'J^JB^ 

£t#0. 1 iim^^i:!! E S S4Irt*8 /zmggJBl 

_l<7)^c^ ^ e s s tt*s*pi«-ea* - 

/Co 

[0 1 3 1] *5fiW#S(4, *jB«WESSS««n 
#r££LT, 02 Uc^T7 p n-feX->-^r>X^W5cST 
ftSCtSrSttSUfc. T&fcfc. E S S«iSS*»riE"T* 

^<ha<attLT*2«)JRfflJl*fT^, ESSrtSKcoBE 

[0132] 1 ©JR«a»4E S S SMtSt*^ 

«ffiT<0«frTff5C£aiH*b<. fi»J^.«l 100 
•C, lOTorr, 1 0m i n^dTT'ff AafiK 

[0133] »2 ©SRfflJlUE S Sfo&<OIEtj&m&'T 

M*«**£$tr#H«**^ttl 0 0%7K^a?ffl^ 
lil/^. **©tt«ff»D (cmVs) tt, it 

(2) T#x_bfl£o 

[0134] 

5 6/kT) — (2) 

NIS£»< LTfc, ESS^ffL^nSCtKf 
<0*tt&Rofc**. SONB±t;:^£fl2j£TS;i£: 

[0137] (m 7 (Dm&mm) SONS»ESSl 

<7)->U3>|g (SONi) [;h7>vX^^ftST^)^ 

SON^co/^^^O. 1 umJ^TIlT£^§£^&£ 0 L 
rt^U ^ifiia^SONJBcDJ^^^fiK iii^u 
fciiOH, jEAWBtC«t0SONIII^*:*<^Tl/* 

[0 1 3 8] 12 2\Z, 5£ (1) Srfflti^ifhWfCctO* 
SONH<OBtatja*fitOB8»S:*T. SON 
i^E S State 2 0 amiU:, i22^b, SONJi 

T#*S<!:'hSir^{-»L/T, S ON/iCDi?^^ 0 . 1 

<, e s s w nt u $ ^ c t 
[0139] ±KM***«-r*4:, »2<D*Maatt. 
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SWSIcisteS S ONlooMSifbXScomi^ff o Z. ttf 
W<0IBE***affiifi«IC±*fT*5<CltT, ESS^ff 

[0 14 0] &*5, ^ISWfi^ESSOT^ 
BSCttftiKO^Tte. ffU 5 0>lltS»l8TS6tC»9rr 
£ c f:CL, H 1 0 fC^-TcfcotC, S^<7)ff^P#(C— gK 

Lft^X^TO^amtt^ESS^Mt^C 

[oi4i] (mscDmmmm) *mm&m\** 

;KTi:S i G el^l^Snfey'J n>Sffi (X 

[0142] ^-r, f£*<&s**si;::3^TK9j-r*. 

te, h^>v ? X^c7)iS3IfblCJ;^ieittHgLS I C7)^igT 
[0 14 3] croipatgCtT, «ffl{ttC«SC«i: 

[0 14 4] ca>«fl!>Jg**KK:J;ntf, HtMAMi: 

«toTSKaffif*iSos i ^ntccto* 

t'J7 («?-*fcteIE?l) 0>»tW£a*l«]±U H^>v 
[0 14 5] Lrt>U S i GemU£<D&mmtfLM$:® 

SfcA^tt, S i GelB<0Ge»ig€:i«<T*ia£SH# 

2-&Z>z.£tjL<mtiltomz&iSL'rz>fr&* 7°a-fcX_LcD 

[0 14 6] JL^T. ^2 3£ffll>T, ±EBa**ftt? 

8 OSfiJgffii:«S S ONSfi^M 

[0 14 7] ■ttW'jyJ r 77-fi£t5iffR I E 

ife*fflHT. H23 (a) H^-TctotC, (10 0) ffi 
yj&££T3m*§B B H c7) i, ij 3 >Sffi 1 (DSififctMRcB h 

[0 14 8] *i:B2 3 (b) fC^Tct^H. tK^^T 
;^><ha)ig^iS4 J T\ EJjlOTorr, 110 
Or, 3»W(0«i2lJI«c<fcoT. v'J3>S«dl<oaffi 



ffi) tel. 2um, $P3±0yU3>i (SON!) 
3 3<7)J¥£te0. 6 /imW^fc. 
[0149] ^tcS 23(c) IC^-T ct 5 tC, 2fP 5 fC 
j^T* hl/>f 1 0$rHft](D*7^ h*)V!f 
X.yr>t?&m\<>Tmf&-?Zo hl/>f 1 0(D^Pffi(i 
0. 3umx0. 5Mm(^S*fT, hl/>f 1 0(^)S 
£te2. 5 umT£>£o 
10 [0 15 0] *Ci2 3 (d) (I^-r.t^^. y'J3> 

SON13 30l?$(iO. 6/im^bO. 4//miC^^ 

[0 15 1]lfti:. B2 3 ( e ) ClTKTcfc: 5 R I 
Effi*ffi^ty'J3>lfi 1 ±cr)^U =3 >&ft:£?3 2 £ 
»«ttK:l»£U £P 5 1 OrtlCv-U 

R3 2£JMJWlc:5SfK<*-i*\ SONSW^t^. 

[0 15 2] ^(^cfc^ClTS^WcSONSfiWSO 
20 NH3 3rtcort^*€:^-7>»^£^cfcf3iR!l^bfc<t 
C5> 2 5 0MPaO?I^S0tt (tens i le) 0 

[0 15 3] C^i-pfe^loSSOttJOJ^K^UfcKEg 
te. vU3>S«lco^^>U3>KfbK3 2i0t>» 

KfkT^iSfcte^^sipans. cnti*tu i^ruoo 
-> u n >g*R i ^sra8iK»r *(R{cteai*^«fp*«fi 

S&l^. *-<DlS*. vUD>KftlK3 2 cfcOt>fflJ#WfC 
*M*K«ft<0*# ^>U3>Sfil MIC 51 o 31 0 
30 2jrt*56*fe-rs. 

[0 15 4] ItteOfcd&JcfPfiELfcvU 3>|6fbR3 2 

©rt*f5*«H«i:MLfci:u5, #*fcfSrtttteJI. 

■r«)fc*(oj»ft{kxe*3ctw*a)»«5-> u a >»ftRs 
^Jisi5i3«fc^h i ortJcas?wtc»H-r^fc*cz) 
x.v^>>fj:M\zTm*>titiffimf)^ sonb33^ 
zwzmmmzfc}jm$:&f&Tz>-jj&£ Lx^mv^^z. 

40 [0 1 5 5] £6fC, *^JS^SONS»t S i 
G e m U Z V> AWNLtfL H * ii ts Z. t tefi o T Uten 
WT\ tt^^Jci^lsa^RSOK^t^^PulfflteWJl 

[0 15 6] 3 SIC, *$Si8©SONlfill f£* 
OK{fcR*»i&*iBIE (SOISS) ^Jt«UTfe#« 

ott)SO I Ji<7)TtIteK{t:R^SFfi:-r^fc«), ^iSW 

Ji«*^3«»SBa)SON*te<tra«Oi!»*^ffl»T* 
50 [0157] L^L, ffl£3R^SO I 
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a* so i ntctt^Twr^^T, fciAtfBKtRtei w 

mSTF. SO I i(i 1 mm KftRlCtO* 

[0 158] cni:WLT**«»J80)S ONifiW« 
ft, ffi*(0SOIIfi(0SOIii:«at5SONII3 
3OJP$#0. 6tfmT*5fcft, tftt>^SON13 

SON13 3lC*#&***R±att*££#T#*. 
[0 159] B2 4C, **35E»JiCO S ONSKffl^ 
TffSLfcMOS h5>^^0)KBH**f. COM 10 
OS h7>y7^W»»SS:8]tLfe<i:C5. 

rt&Ztlfzo £61^ SOlSISiCMlfcMOSh 

[0 16 0] **jSfi»*«)SON*«±JC»jaELfcMO 
Sh7>yX^0«^ «(DSOlM±CM 
LfcMOS h^Vv^X^iO-t-n^Jt'^TaslriJlStt. s 
«rt«C2SiPi 5 ^fffitS - £T*'ft$z<D S O I SffiJ; 0 20 
^^bCfifMiat^cCi, >-'J=i>8Kfc:R3 
2«CioTSONJirttK^***«-r«tt«ft*ST 

[0 16 1] fc*3, **«S»»TttffiiH5a)rtffl5*ttft 
tt, ifi2 2 (a) l^hl/>f4 

y i o*Mn*K»jsrr*. -t0>«. «s©hi/>f4S: 
(b) dTK-tc^fc* *^hu>f io(oim$ 

7^<E>&^OT\ 02 3 (c) K^Lfccfc^&BBnWiSO 
a£H^«/S*n*iiiJc:a:S. ciofgte:, 02 3 (d) 
KPftl^CT*^. tt*3, hU>f 4, 10(7)^7^ 
KJ0 2 2 (a) CDt)COtCPS^^n-r, i^Ol/^fT^ 

[0 16 2] **J«»JBTtt, ^iS^tfhl/ 

>^i oortfiS<7)^^>'Un>Kft:lK3 2&S&WK* 
«-rSfc*«C, *«*iS€:«tr±BSJC>'U3>»ftR3 

2**j*Lfc». K«*fflJ:a>*>'J 3>&ft:R3 2 &a 40 

[0 16 3] *fc, #*S6fl5ffiTW\ SONP^lC^lo 
>»{fcR3 2£JBfifcLfca«* te<DR*#ja6LT*>air». 

SIC. ***->U3>tJ»»«ff»^*#<J6fott^tt so 



&#£S6£-rnti, £iH5©rt«ic»fifc-r5R ofcrtR 

£R) tt, «*RfeU<tt*«RT*oTt>«lfcSc^. 
[ 0 1 6 4 ] $ 6 (C, **«»»Ttt. SONl33^ 

•tz/s^u 3>»ftR3 2ojsa#i5«iegi;«fticoi>T 

iftWLifc. *>Ua>i«3 2iCcfc9 SON13 3rt(C 
J6£1-*lI*S***<T*fc«>lCH;. SONJB3 3 0 
ffSJcW-r-Sx'J 3>»fKR3 2(7)JSSOJt«>:#^e 

[0 16 5] *^Bj|ff(7)l^C0ltob, SONH3 

3 s t ~> u 3 >*ftR«oaa«»R 

OJP2+g«»**ROJ?<*) Otfc^O. l^bO. 9 O 

[0166] **ss^ffi-en, ^portig^n 

5/'j3>KffcR3 2*»*Lfc3&«, SONI3 3rtlC?i 
O- -«fC5/U =i >ffift:R3 2m<Dfcjj?£*km%:Bl$.LT 
[0 16 7] (a$9<a3&tfiJgffi) *^SS^ffitt, ^ir* 

Tt^raa-«a*<B»T?*«, soNgttEKo^Tiaw-t 

[0168] 0 2 6 tt, #58^0* 9 CD-£MWmAZ%Z> 

[0 16 9] S-T, 02 6 (a) K*-r cfcSiw, i^fllCD 
'J V y 7 7 S i R I ES^ffl^TM^hl/>f 4$: 
> ! J 3 >Sffi 1 O^ffilCBB^J^T 

[0 17 0] #1102 6 (b) ^7FTctotC, Ge$:I 
^ftSgffiit-CS 0 %^<LWP£ 1 0 0 nmCOS i Gei4 
l*, hl/>5P4<DftS£&ST£c!;ol;:. ^SKXfc: 

[0171] *tC02 6(c) 1 0 

-^3(01^01 0 5 01:, 5^fplO^«liI(Ccfc 

T«*5«ktf«»«lS i Geli (iltfi&^S i Gel) 4 
la^fin$S5Wno COi#, y'J3> 
SffilO^fiftCfeS iGel (figS iGel) 4 1b 

[0172] ^^JRttfKJ'iOXffiftiBtCvU =3>Kft 
R (^F0*) SrJgricU ffl^iA^S i GeS4 1 a4*0 

S i Gel4 1 b^^ST^o cntCctO, *I#>j&^S 
iGe!41 a(0GettJ5fctt*iS<T#4, 
[0 17 3] fi^tC, 02 6 (d) [I^-tcfc^tC, v'J 
3>Sffi 1 a)«Bi:GeS§S^yU3>H4 2£X 
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[0 17 4] £<Bcfc5KUT»SnfcSONS«<B£jH 
5 ±C0 > U n >Sffi 1 *3ct tf-£-<B±0) v >J3>B42© 
fErt^SDSUfctC^. ^ilJ8 0MPaT*t?fc. 
6, *I#>£^S i GeJ§4 1 a 

[0 17 5J **M»»TH hU>?4*»*l/fc» 
irS i Gel4 1 Sxe^ + v'tMRSitfc^ IS 
^StlS iGe!4 1 £xfcr^*->^l^fi3tt£:{gi;: 

*3«fctfffl#&*S i Gel4 1 aS^JsET^. 
[0 17 6] *«*B!«)at»»^»«fK«c«tO"> 
»J3>R{KBl*»J*-rS^i:tt. *1£>£<^S iGei4 

[0177] £>t, mm^mo)mmm\zjL\i^^^^)v 

0 S i 114 2&Jtm-TZ>Z£\Z, GeStSft 

<*fcffi±^<&#sa%ttfttfs i 14 2 
[oi7 8] *nmwm<DsoNmm*. 112 7 {itkt 

Sf^cT) S i G e n 4 1 c SSfitKit^T. £XT<D 

[0 17 9] 8e*a*-c«, ->'J:n>gfRl iKWfitf 
4>&<, ^OG e&l/SJt CO igl^S iGe!41 c Srfl^/S 
T-5fc»«r. yU3>ifi4 1*y-H (seed) <h IT 
S i Gel4 1 c <DG ef&f&&te&<Df&{,*ik&fr*>l5\f* 

fcT^fdo ^(Dfztfr. S i Gei4 1 c<7)JP£te, £5c 
SnmS«t&$, f fttoS, SiGe»42*S<» 

[0 18 0] CttK»LT**«Mm4, ft*<0 S i 
Gel4 1cCfflit5SiGel4 1a(l S i 
ZtS i Ge^I^^U-ya >CctOMLTl^ 
fc* (B2 6 (c) ) , £ffl 51^SiGei41aC 
l*Xf&l*±CU^. *<DTz.$>* SiGei41 a£J¥< 

JgJ*3ftT^&^ffl«4 3 rtO)y 'J 3 >S#i 1 *3<fctf v 
'Jd/14 2*Kte*<<&fcRfe#5E£U *HB«aw*B5 

^dcSnfcfig«4 4rtOy»J3>ifi 1 ^J:tfy'J3> 
14 2 4 J H(i^MWtC±<^RB^^i±^ e , fcfi&ffiStt 

[0 18 1] **SS»»Ttt. (S iGei 

4 1 a) GDtmtLTS i GeSffl^W, ^SCO^ffi 

«n^imaKc. mmm (s n 

[0 18 2] ££>tc, JR8a>%St«9B£:iq«(^ S i If 



26 

4 2 *0>#3MWi(0JP£ tS i Gei4 1 m<D&mm 

HBSftfc. $e>tC*^i, SONBrt(igio5S0^*S: 

Gei4 1 ^MLTt)SK 
[0 18 3] (Si OO^SSff^Si) **J*»*Ttt, * 

[0 18 4] 

[0 18 5] ^.h, y^h^-y^lSMy'JHyil: 

[0 18 6] cn^T, hx*y ^ H B B cDf£gi;£r£<h 
20 LTtt3Kffi36£*lTV>*rt*. mz3skyt(Dy * >y 

[0 1 8 7 ] 0 2 9 II, _LffiR3H£#ftT#*. #589] 

£0 

[0 18 8] %ic*IEjK»flta>3%7cjatffl<fia#a)H]B 
[0189] £"T, HI 3 0 (a) -30 (c) ICtkTJ: 
}\9-> (TS^) £fl£jsJcU — >«:"7 

«5 i*x-y?->^LTHi;iassiHii;w?La(Z)hu>9 1 

40 >$»£T5. 

[0 19 0] *i:i3 0 (ci) -3 0 ( f ) (C^TJ;? 
td, hl/>f52«$nfcy'Ja>Sffi5 1i;, ^ 

-e, y'j 3>s«5 i ft\zv^x&mr>rzm$L<D&i&v> 

g*m (ESS) 5 3^^W{CIHSL/i^^a 0 ^->^ 

50 [0191] sews 3t*fS-rafc»ioift«iatt- ->u 
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^^a^^^j^tf*^ i o oxconm^Lt-rzctirfm 

$^^)fea6IIti, 1 OTo r r ^T^EE;/jTCOj?£®Jl£ 
ig^i 0 o%*^3?Bm> fiSWi loot:, BE*a< «o 

1 OTo r r , U$P B W 1 0 m i nrt^tf <E>*13<, 
[0 19 2] CCTte. VX^/\°^->£&££Lfc?£l;: 

[0193] *^^§i<7)3^:^»^ia^{i> mnm 

* hx v^JSMMt ^dch^'T^^o 
[0 19 4] 5 ©flfflSHUtSRftW&Sitt L 

CI £rt**tfS*l*. 
[0 19 5] K±J6'<&«*:'5^**Jfi«»JCJ;n«, v 30 

*a<Z)*#^*T** (->'J3>: 3. 6/£«: 1) <0*R 

[0 19 6] ±E*ife^«tntf, 29H5t&affl 

[0197] (111 (Dnffiftm) 031it #5S9J<£> 
SSI l<D^»»88fc«*3^7caW«ia<* (7*h-^ 
^*Sh b u) <0«5£BT**. 1 0 0£JKK 

asiaa^-fttt* y'jn>KS5 1 p*sjt3. imx (is 

a>a^*^fH 5 3 s t$«ttfa?H 5 3 1 ^aWMCBB 

[0198] ^itmzte, *S(ojsa*fnjnML,Ttta 50 
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»(0|^i;iMX<B#»<&£JH5 3 s Sfctt^JH 5 3 1 
(ftfT**r6]*C»LTIHlCfi*«<*L/T**) **|51— 

(CM LTttIM X^SteSafJH 5 3s * itfffijH 5 3 1 

[0 19 9] ^fc*3IMiJB»^3*7cHW«Sff^»ia 

[0 2 0 0] S-T, HI 3 2 (a) -32 (c) {C^"Tct 
^tC, y'Ja>SIS5 1 ±icitffclISft£rt*6&£^x? 
(*i^) tjgritU, :ov^^/^->sv 

§hl/>^52 sW^hl//^5 2 1 £*^PttfcE*J 

[0 2 0 1 ] ^viCEI 3 2 (d) - 32 ( f ) ^TJ:^ 
IC, h I/yf 5 2 s ^cfc^ hl/>f 5 2 1 ^W$tlfc 
y'j3>IS5 1i:. #»ftttco»Ha+T(OKffl • M 
STcD^jail^SST-iiT, y'J3>Sfi5 1 ft ICRS 
X<Z>»ofc*IXa>asiH5 3 s £fcte'£ilB]5 

3 i twmbmkewu »a*ifttaai/i:*-fli^tt»a 

SlMX<02fffi5 3 s*3cttX^H5 3 1 ^SJCfflWW 

icEMOfcffiM/^-^rajs-r*. siowi 

[0 2 0 2 ] c<0cfc3icLT»s*ifc3£iH/^— 
n->'J n >£&5 Hi. §1 1 0<B*J6fl28^l»lfiMc3te 

[0203] mi ocommmmt^m 

-rsdticcfco, ±Q&mmizmftfom$:mwTz>z.t 

[0 2 0 4 ] ^1 OM^Sl lflD*tH»»K:*5t>T. 
*3R*$tf»Ha<t , T«)J»J!ia{C«t 0^52, 5 2 
s, 5 2 1 £JgRKLfc«^ £ COp^ WtCtt* M *m 
Z> 0 a etc, *fgi»#3Wffiftlc«fcntf, '^5 2, 5 
2s, 5 2 1 ttA0)Shfc#iS#T«SSftTl^Ct 

[0 2 0 5] $bi:, ^®^^tff^-r^>fficoSiA*e^'> 
U3>M(7)±Bt$)5 (10 0) Bf<h«:rft««:W^ 

*t«i«T*»tt- {10 0} Si«. {110} BPv 

tiii} mm. {3ii} bb», {531} mm. 

{541} BBS¥^^«fKanTl^C<t^€»^^>i-3 
fee cnsa5DS8¥tt«ffix*;u=f--^(£t^t^e» Jt 

[0206] m\2<D%mmm 
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&mzmm [sX&m&miz^>^xm.w?z>. 
to 2 o 7] ytmm^m^z^^xu. x&mm^-* 

mXm^UZnftm^teS i S^^fctiG a A s gJKfr 
(S 102) *i«»i:lTM$n§. 

[0208] ^mwm&^izK&fcmzitzjjmn-^ 

tLX. S i S i O2 <£D feSf/T$^tlCi »o 

tcU 3tWK»<t^(7)JlH^S i IMiOM (S i/ 
S i 02 #ffl) T**±S»a**dtT, SiMW 

[0 2 0 9] Si &£fifc»fraJtWtt8S«C45UiTtt. 

ffim&3. 4t^50l:»LS i02 ©IWIil. 5 
[0 2 10] S i O2 «fc9fctt^BW*£ : &i"*«#£ 

^.tfsoisfi^ffl^sct^^n^ 

[0 2 11] ^Wlfilt SO I fitfcGDS i HJ«*X«y 
^>yi"^C^T\ S i 7&*Siaibfc±Si*5«ttf«BSS:* 
-rs/^->fi§S(z^TSCttiT^S^. soi 
5fi<DS i Oz ««6Xyf>yi/, ±E/^->»T 30 
CDS i O2 M«W***«W«C»*-r^C4:ttffl«l"e* 

[0 2 12] B3 3*i, #fE93a>Se 1 2 <©*Jfi*«fr« 
(10 0) ffi^5^ST^miSH a y c0S/Un>S^^7KL 

[0 2 13] S i n? — > 6 2 £"t<Dfflm(D'£mZ%:^ 
[02 14] ^<0«t50:3t«(aBtt. ^TiE^TSfc 

Esstttssfflt*T*fttc*dcr4ct**T*a. s 

4>«I<7)'J yi^?* *fc*5<fctfR I Ei££ffll>T, > 

*.mm-£m (ess) *«j*-r*. tut. i>*na>u 50 



30 

^±^y'J3>i^ (SONI) CD?t>S i/^-> 
6 2 t bTffl^^Ji^«»*a«?«Hc:»*-r*. 
[0 2 1 5] Hi 3 4tCSE3feC0SO I SSSrJB 
Bfl)8ISB**T. SiCi5^T, 6 1tiyU3>ISi, 
6 3HS i02i, 6 4tt£>Un>S«S»XLT*J5R 
LfcS i/^->^LT^I)o «E3fc-<BS i/^->6 

2tUS&0S i02i6 3t*5. S i O2 ©SW 
(=1. 5) tt^awIJr* (=1. 0) (Cit^T*# 

[0 2 16] t<Dt-tf>. 13 3 K:SLfc*5HW>JfcWiS 
Kte> i3 4tc^L^c^*c07 , c^K^{cl:l:^T, nSCtc: 

[0217] eJi±jE'<fccfe'3Jc**jfi*»«c<fcntf, a 
[0218] cm 1 3<Dmffimm -f 

(Dm<Dm±mm>. mnmtH : eddy-current 1 

OSS) (ttttio 

[0219] t<Dtztb. X£3k<r><i>#>7 9. 
tn^8Kn*«^a)H«»*<iGHz«±«>*«* 

[0 2 2 0 ] *SBW*. JiEBSB«:»*"r*fc*»w. * 

[0221] 03 5{z^m^mmLfz^ >99 9^ 

3 6 tc*5691«:aaffl LfcM I M*t/V>?6ffTS*« 

«, 7 1li¥«tt«)SIPI (ESS) , 7 2(iX/H7^ 
<l>y?9. 7 3J4/5^;U««. 7 4ti«K, 7 511 
/^iHi^^nftl^LTt^. y'j3>lffi7 0± 

[0 2 2 2 ] ¥Ktt0>l£iPI7 1 Sflfr*vU3>Stti7 
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to 2 2 3] (su (on^mm) iE¥. 

[0 2 2 4] ^»rM^-OtlT, T/HX^ 
[0 2 2 5] X-^-n>t:^-^^C7)^<>^U-A 

[0226] *58^«, ±8Eraa**«fc-r*fc«)J^ ¥ 

[0 2 2 7 ] H! 3 7 \Z. *¥£W<D& 1 4 05*Jfi»JBt3ff 

[0 2 2 8] 3 8 ftflJ^^ 

[0 2 2 9] £-f, S iOx/\8 3M«o Hl-iS 

[0 2 3 0 ] &lC*f891<BES S&ffi^ffl^T^&tf) 1 ? 
««0)5fiiP! (*ffi«iE) 8 5^X^77<y7< >8 4 IC 

[0 2 3 1 ] t<D'&* S i Ox./^(D'£m8 Sl^y'J 3 



32 

tk) £S i OxA8 3tr»B)c"rs. 
[0 2 3 2] X*9-f >8 4 1C&OTS 

3 ^SfcRO? 1 OUT. C<7)<h€\ S«8 5*« 

[0233] cm 1 5 (Dnmmm) *nvm&?&* ^ 
^aa«o)rtS8fwO-s<ns:i»±-rsfc«>c^s itts^fS 

[0 2 3 4] *t\ yU3>SSl{:lW^>b^ 

[0 2 3 5] *l:7*hl/yXh/^->$:^X^<!:L 
^-z>yt, vx^C7^hl/yXh/^->^ 
[0 2 3 6] hl/yX h/^->£#HfcbT£i] 

£2*7cWKE?«»«"rS. -CT% 03 9 (a) IC^ 

[0 2 3 7 ] HKttl«OhU>^**0l*^fc«€:* 
Ltztf, m%Lm<Dbl'> : ?-$:V&LK)f&^Xh&^o ffitOK* 

[0 2 3 8 ] mWZ. "TXi7^2 SRSLfcfc ®/£T 

Hi 3 9 (b) iZ^-r^^tC, y'J 3 >StR 1 COF^S&tC 1 
r><D¥-&Lik<D&m 5 ZmtfL-? £ t£$>lZ* 5 <DI*|3S 
(C2OC0S i fi 1 pSMtS. 
[0 2 3 9] S<0^-5CtlSBt<Yc«6frxS*W>i 

yj^tccfco, 5 w L^^sns c t SB <rtft i: 

[0 2 4 0] fCT, ^?|6l5±COS/ 1 Jn>Sffi (HT, 
y'J^ylchV^) G9JP£ t (=0. 1 Mm, 1/zm) 

[0 2 4 1 ] ^i<5^/h$<t^i:(l «*tf->ua 
WTCtntffi^. C<7)»€S-^tS^M«3tt. 0. 0 2u 
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[0 2 4 2 ] £QlEmiZ J Z:<Dfflm&&febZ>frtblZ* is 

t (E/0. 0 

::t'. Eliy'j nxD^yym (=o. 13 (n/m 

m2 ) ) , PttS/»j3>JilC*Vft><5flfa (EE ^7) (NX 

Mm2 ) ^/Tltt^, 
[0 2 4 4] ->»J 3>Jf tf>JP£rt*0. 1 umtf)it-S\ E »0 

S ScOO^n^r}»±T^>^a6(C£^^:S i Sco^Pi^ 
(1) ^{z3^T*£>£ch, 6. 9umJ^T£&£o 
[0 2 4 5] ^iiS^cJ:^:, v'Jn>^^^<T 

i ttl p^/ST^C^T, '£m 5 CO 

ffiiaoS*H 5 £«-r£ S O N*««:*iS7?*S J: 5 \ZU 
z> 0 £6lc\ sONSffi<0Kit<&esaWiS<&<&. 
[0 2 4 6 ] *fgw#*fi, i4i{:/Tt«J;^i:, ±fr 

g&lZO^T, •> 'J 3 >l©M*lSl«t)^T*fc. 

[0 2 4 7 ] C0>«3\ «*(7)«|*«R(0*^f3^i;. 
vUa>B<D^S5Ji^iC (4) T'Wbn^o 

[0 2 4 8] 

<5 — 0 . 0 1 0 8 P a V (E t3 ) (4) 
::T, alfflg (Mm) , tttyU3>«©JS3 (u 
m) ^ITl^. 
[0 2 4 9 ] i4 1 C^LfcSONSffi^y'Jn^W 

[0250] aa^jE^fiiZKDfistracrftspus 

8fgT&£ 0 Tte*}*>, V\m<om^. -tCDESSrl. 2 

[0251] mi ecommmm) 14211 *rw<d 

[0 2 5 2 ] 04>, 9 1 ttiffi^ {10 0} (7)n§LjSO 40 
Nlfc 9 2ten31SONS<K9 1 *©JE*ttW5fiiH* 
9 3i-9 34 tt<£iH9 2^iaiflSB±«)a«anBtr»ffi 

^M««aeo)p+ sitfRia. 9 steA i «<©*js^e>& 

£#JSEJ8£^n^l*LTl>5o 9 5 ti. n 

SSONIK9 1 ±izwmznrzM7KLte^mmmizffl 

[0 2 5 3] ***»ttflDffia-fc>-frtt. '4?ffl9 2 0>tt 50 



34 

^co^wfcr^T^^^xC (3> STjasfci-cfc-sn- s i & 

[0 2 4 3] 

5 6 8 P) 1/4 <3) 

0SONSS9 1 (yU3>B) 7&<«ttC££«fflL 
l^ffii!t®9 3i ~ 9 3 4 ©fitft <y— 5>fi»t> 

[0 2 5 4 ] SP92 «Raft<OT. $j 

ClTlSl/:«^i:li, 0 4 3tc^Tci:5(c, nSS 
ONSS9 1<7)SS«C^9 2KRa**H)P88 9 6 £12 

[0 2 5 5] IJ>«|«*3M0«'&tt. y'Ja>iO) 

[0 2 5 6] 0 4 4(C^Wf3«SJE*-tr>1t«:^'r. 
C<7)m^-t>^fi, {110} (^nSSS9 1 S 

m>TflEHLfcfc<DT**. {10 0} <7)SON 

SKt. SB^ {110} WSONSStm ^cos 

T^Tv^&^J^tC, p«Ht£«B9 3i -9 34 <D/** 
->&M/vfzh(D-C$>Z>o 04 5 1C, 04 3H2JJSU*: 

[0257] *ss^«, ±$znffiwmizmi£2ti 

n^l^fffiT{I*HttcDiSViSO I (Semiconductor Onln 

suiator) mmzm m*?z> n t^mtr^o 

[0 2 5 8 ] ±$2mmmT"te. 2&7itt]lzGt&l 

[0 2 5 9] «B^SO I t»ifi(C»UX.TC ulB 
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[04 0] es s±<a->'J =3>*<Rt;:oi>T\ tcomz 

[04 1] ±^6^/t»tt^FH»T*^¥<S«^)^fflS: 
St5SONlfi4St0 
[04 2] «Bj)0Sl 6<B^Jfi«fC«*ffi**>1*-£ 

[04 3] HM«i:«SEAt>*OS««SStH 
[04 4] , H*lS«<c«*ffi*-l:>-a-«>ffio*»M* 

[04 5] ra**WJC«*EE*-fe>U"©SS(Cg»l<Z)«« 

#j£*-f0 

1 — >U3>StR 

4-m (mi (Dm) 

-7* h l/y*7 h >\9 — > 



1 4 
1 5 



6- 
7 ■ 
8- 
9, 
1 • 
2 2- 
2 3- 



(3B2<0»> 
— >»J3>»ffcK 

2 0 -i^Xr/ya > 
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* 2 5 

2 6 

2 8 

2 9 

3 0 
3 1 
3 2 

3 3 
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